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1. Introduction

Craniosynostosis is a congenital cranial deformity
caused by the premature fusion of one or more cranial
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Abstract

The aim of this research is to describe the clinical and regional epidemiological
characteristics of craniosynostosis in Kazakhstan based on a single-center surgical
cohort and to emphasize the need for national registry implementation and integrated
data collection. This retrospective study included 96 pediatric patients who underwent
surgery for craniosynostosis at the National Centre for Neurosurgery (Astana) between
April 2021 and August 2023. Data on clinical subtype, sex distribution, age at surgery,
and regional origin were analyzed. Diagnoses were confirmed by neuroimaging
(computerized tomography scan, magnetic resonance imaging, cranial ultrasound).
Exclusion criteria included secondary craniosynostosis, incomplete records, or revision
surgeries. Sagittal craniosynostosis was the most frequent subtype (58.3%), followed by
coronal (22.9%), metopic (9.4%), and lambdoid (2.1%). Multisuture fusion was
exclusively represented by bicoronal synostosis (8.3%). A clear male predominance
(64.6%) was observed, particularly in sagittal cases. Most patients (68.8%) were treated
within the first year of life. Regional analysis revealed marked disparities, with
Southern Kazakhstan contributing the largest share of cases (39.6%) and several regions
underrepresented or absent. Annual case numbers remained relatively stable between
2021 and 2023. This study provides the first structured insight into the clinical
epidemiology of craniosynostosis in Kazakhstan, highlighting diagnostic delays,
regional disparities, and the absence of a unified data system. The findings underscore
the urgent need for a national congenital anomaly registry, standardized screening
protocols, and expanded access to diagnostic and surgical care. These measures are
essential for equitable, timely, and effective management of craniosynostosis in
Kazakhstan.

Keywords: craniosynostosis, epidemiology, Kazakhstan, congenital anomaly, pediatric
neurosurgery, registry, diagnostic access.

sutures, which impedes normal skull growth in the
direction perpendicular to the affected suture. This
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results in an abnormal cranial morphology and, in
certain cases, increased intracranial pressure and
associated neurological impairments [1, 2].

Two primary clinical categories are recognized:
syndromic craniosynostosis, which is associated with
other congenital anomalies, and nonsyndromic
craniosynostosis, characterized by isolated suture
fusion without additional systemic malformations.
Nonsyndromic cases account for approximately 75-85%
of all craniosynostosis diagnoses [3]. The most
commonly encountered forms include sagittal
(scaphocephaly), metopic (trigonocephaly), coronal
(plagiocephaly), and lambdoid types [4]. Sagittal
craniosynostosis is the most prevalent, particularly
among male patients, whereas coronal craniosynostosis
is more frequently observed in females [5].

Epidemiological data from Europe, the United
States, and Australia report an incidence ranging from
3 to 7 per 10,000 live births, with a rising trend notably
observed in metopic craniosynostosis [4, 6-7]. This
increase is attributed to several factors, including
advanced parental age, the use of assisted reproductive
technologies such as in wvitro fertilization (IVF),
improved diagnostic capabilities, and heightened
awareness among healthcare professionals [8].

2. Materials and methods

The present study is a retrospective, single-center
clinical observation conducted in the Department of
Pediatric Neurosurgery at the National Centre for
Neurosurgery (Astana, Kazakhstan) between April
2021 and August 2023. The primary objective of this
investigation ~was to analyze the clinical
epidemiological characteristics of craniosynostosis in
the Republic of Kazakhstan, with a specific focus on sex
distribution, regional variation in prevalence, and the
relative frequency of different clinical forms of
craniosynostosis.

Inclusion criteria

The study enrolled pediatric patients with a
confirmed diagnosis of craniosynostosis who were
admitted and surgically treated at the National Centre
for Neurosurgery between April 2021 and August 2023.
At the time of surgery, the patients were no older than
8 years, reflecting the upper age limit of the studied
cohort. The diagnosis of craniosynostosis - both
syndromic and nonsyndromic forms - was established
based on clinical examination and neuroimaging
findings, including computed tomography (CT),
magnetic resonance imaging (MRI), and cranial
ultrasonography. All consecutive patients who met the

Despite the availability of comprehensive clinical
and epidemiological data in international literature, no
population-based studies have been conducted in
Kazakhstan to assess the true incidence or clinical
course of craniosynostosis. The absence of a national
registry for congenital malformations may partly
explain the delayed diagnosis of craniosynostosis in
children, which in turn complicates timely and optimal
surgical planning. This concern has been echoed by
previous researchers [6, 9]. A systematic investigation
of the clinical and epidemiological characteristics of
craniosynostosis in Kazakhstan is essential for the
development of screening programs, national
diagnostic and treatment standards, and prognostic
models. These efforts would contribute to the early
identification of affected individuals, enhance the
quality of specialized care, and ultimately reduce
disability rates among children with craniosynostosis.

The aim of this research is to describe the clinical
and regional epidemiological characteristics of
craniosynostosis in Kazakhstan based on a single-center
surgical cohort and to emphasize the need for national
registry implementation and integrated data collection.

inclusion criteria and underwent surgical treatment
during the study period were enrolled in the study. No
formal sample size calculation was performed, as all
available eligible cases within the study period were
included in the analysis.

Exclusion criteria

Patients  with  secondary craniosynostosis
associated with metabolic, neurosurgical, or post-
traumatic etiologies were excluded. Additional
exclusion criteria included the presence of severe
somatic or genetic comorbidities that contraindicated
surgical intervention, incomplete medical records, lack
of neuroimaging data, parental refusal to participate in
the study, or cases involving revision surgeries or
secondary cranial procedures. The latter were excluded
to prevent duplication of data and potential selection
bias.

A total of 96 patients were included in the final
analysis, comprising 62 males and 34 females. Patients
were classified by age group (<12 months, 1-5 years, and
>5 years), geographical region within the Republic of
Kazakhstan, sex, and type of craniosynostosis. The
classification was performed to assess potential
associations between demographic, regional, and
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clinical factors and the types of craniosynostosis
observed within the cohort. Regional attribution was
based on the official place of permanent residence
(registration address) of each patient, as documented in
the medical records at the time of admission.

Statistical Analysis

Descriptive statistics were used to summarize
patient demographics and clinical characteristics,
including frequencies and percentages for categorical
variables.

3. Results

General characteristics of the cohort

The study cohort comprised 96 patients diagnosed
with craniosynostosis who underwent surgical
intervention before the age of 8 years. The majority of
patients (n = 48; 50.0%) underwent surgery during the
first year of life, reflecting the established early referral

Associations between categorical variables -
specifically, craniosynostosis type, sex, age group, and
geographical region - were assessed using the Chi-
square test of independence. For contingency tables
with expected cell counts <5, Fisher’s exact test with
Monte Carlo simulation was applied. The strength of
associations was estimated using Cramér's V
coefficient. A p-value <0.05 was considered statistically
significant. All analyses were performed using Jamovi
software (version 2.6.44.0; The Jamovi Project, Sydney,
Australia).

pathways. The group aged between 1 and 5 years
included 46 patients (47.9%), while only 2 patients
(2.1%) were older than 5 years at the time of surgery.
The distribution of craniosynostosis types across age
groups is summarized in Table 1.

Table 1 — Distribution of craniosynostosis types by age groups (n = 96)

Diagnosis <12 months 1-5 years > 5 years Total
Sagittal craniosynostosis 26 (27.1%) 28 (29.2%) 2 (2.1%) 56
Bicoronal craniosynostosis 4 (4.2%) 4 (4.2%) 0 (0.0%) 8
Syndromic craniosynostosis 5(5.2%) 2 (2.1%) 0 (0.0%) 7
Metopic craniosynostosis 8 (8.3%) 1 (1.0%) 0 (0.0%) 9
Unilateral coronal craniosynostosis 5 (5.2%) 9 (9.4%) 0 (0.0%) 14
Unilateral lambdoid craniosynostosis 0 (0.0%) 2 (2.1%) 0 (0.0%) 2
Total 48 (50.0%) 46 (47.9%) 2 (2.1%) 96

No statistically significant association was found
between age groups and craniosynostosis type (x2 (10)
=11.6, p >0.05). Fisher’s exact test confirmed this result
(p>0.05).

Types of craniosynostosis

Among all included patients (n=96), nonsyndromic
craniosynostosis was diagnosed in the vast majority - 89
patients (92.7%), whereas syndromic forms were
identified in 7 patients (7.3%). In most cases (91.7%),
craniosynostosis involved the isolated fusion of a single
cranial suture. Descriptive statistics were applied to
summarize the distribution of craniosynostosis types
within the study cohort (Table 1).

Multisuture craniosynostosis was less common,
observed in only 8 patients (8.3%), all of whom
presented with bicoronal synostosis. This subgroup

included 6 female and 2 male patients. No other
combinations of fused sutures were identified in this
cohort.

Regarding suture-specific distribution, sagittal
craniosynostosis was the most prevalent form,
(58.3%).
craniosynostosis - including both unilateral and

diagnosed in 56 patients Coronal
bilateral cases - was identified in 22 patients (22.9%), of
whom 8 (8.3%) had bilateral involvement. As showed
in Table 1 the metopic type (trigonocephaly) was
recorded in 9 patients (9.4%), while lambdoid
craniosynostosis was the least frequent, found in only 2
patients (2.1%).

Sex-based distribution

Among the 96 patients included in the study, 62
(64.6%) were male and 34 (35.4%) were female. A
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observed between
craniosynostosis type and patient sex (2 =13.1; df = 5;
p = 0.023; Fisher’s exact test p = 0.021). The strength of
this association, as measured by Cramér's V, was
moderate (V = 0.369).

Sagittal craniosynostosis was predominantly

significant association was

diagnosed in male patients (n =41; 73.2%), with only 15
cases (26.8%) identified in females. Conversely,
bicoronal craniosynostosis showed a marked female
predominance (n = 6; 75.0%), with just 2 male cases

(25.0%). Syndromic forms were slightly more frequent
in males (n =5; 71.4%) than females (n = 2; 28.6%).

Similarly, metopic craniosynostosis was more
common among male patients (n = 7; 77.8%), while
unilateral coronal craniosynostosis demonstrated an
equal distribution between sexes (n = 7; 50.0% each).
Notably, both identified cases of unilateral lambdoid
craniosynostosis occurred in female patients (100%).
These findings suggest potential sex-related differences
in the distribution of craniosynostosis types within the
study cohort. (Table 2).

Table 2 — Distribution of Craniosynostosis Types by Sex (n=96)

Diagnosis Female, n (%) Male, n (%) Total, n (%)

Sagittal craniosynostosis 15 (26.8) 41 (73.2) 56 (58.3)
Bicoronal craniosynostosis 6 (75.0) 2 (25.0) 8 (8.3)
Syndromic craniosynostosis 2 (28.6) 5(71.4) 7 (7.3)
Metopic craniosynostosis 2 (22.2) 7 (77.8) 9(94)

Unilateral coronal craniosynostosis 7 (50.0) 7 (50.0) 14 (14.6)
Unilateral lambdoid craniosynostosis 2 (100.0) 0(0.0) 2 (2.1)

Total 34 (35.4) 62 (64.6) 96 (100.0)

A significant association was observed between
craniosynostosis type and patient sex (x? = 13.1; df = 5;
p = 0.023; Fisher’s exact test p = 0.021). The strength of
this association was moderate (Cramér’s V = 0.369).

Regional distribution

Patients were grouped into five major

geographical regions of Kazakhstan. The largest

proportion of cases was recorded in Southern
Kazakhstan (n = 38; 39.6%), followed by Western
Kazakhstan (n = 24; 25.0%), Central Kazakhstan (n = 22;
22.9%), Northern Kazakhstan (n = 7; 7.3%), and Eastern
Kazakhstan (n = 5; 5.2%).

Table 3 — Distribution of Craniosynostosis Types by Geographical Region (n = 96)

. . Southern Eastern Northern Central Western
Diagnosis Kazakhstan Kazakhstan Kazakhstan Kazakhstan Kazakhstan 10tal
Sagittal craniosynostosis 20 0 5 13 18 56
Bicoronal craniosynostosis 1 2 0 2 3 8
Syndromic
craniosynostosis 1 0 2 3 1 7
Metopic craniosynostosis 6 2 0 1 0 9
Unilateral coronal
craniosynostosis 10 0 0 3 1 14
Unilateral lambdoid
craniosynostosis 0 1 0 0 1 2
Total 38 5 22 24 96

Sagittal craniosynostosis was the most prevalent
type across all regions, especially in Southern (n=20)

and Western Kazakhstan (n=18). Unilateral coronal

craniosynostosis was predominantly observed in
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Southern  Kazakhstan (n=10), while

craniosynostosis cases were mainly concentrated in

Southern (n = 6) and Northern Kazakhstan (n = 2).
Bicoronal craniosynostosis and syndromic forms

metopic

showed a scattered distribution with no clear regional
dominance.

4. Discussion
This study represents a pilot attempt to
characterize the epidemiological features of
craniosynostosis in Kazakhstan in the lack of
centralized national surveillance for congenital
anomalies. Based on a single-center cohort of surgically
treated patients at the National Centre for
Neurosurgery in Astana, the findings offer a partial but
valuable snapshot of the clinical and geographical
distribution of craniosynostosis within the country.

Among the 96 patients included in the final
analysis, sagittal craniosynostosis was the most
frequently diagnosed subtype, accounting for 58.3% of
cases. Coronal craniosynostosis - including both
unilateral and bicoronal forms — represented 22.9%,
while metopic and lambdoid forms were observed in
9.4% and 2.1% of patients, respectively. These figures
are in line with international reports, where sagittal
craniosynostosis accounts for approximately 40-55% of
nonsyndromic cases [5, 7, 10, 11]. The higher proportion
of sagittal cases in our cohort may reflect the
predominance of severe cranial deformities, which
prompts earlier referral, particularly in regions with
limited access to specialized care.

Our data revealed a distinct male predominance
(64.6%), corresponding to a male-to-female ratio of
1.72:1. This aligns with global trends indicating
increased male susceptibility to sagittal and metopic
[11-13]. In our cohort,

synostoses sagittal

30 A

A statistically significant association was found
between the geographical region and craniosynostosis
type (x2 = 47.3; df = 20; p < 0.001; Fisher’s exact test p =
0.002), indicating regional variability in the distribution
of craniosynostosis subtypes (Table 3).

craniosynostosis was diagnosed in 41 males (73.2%) and
only 15 females (26.8%), a statistically significant
association (x>=13.1; df = 5; p <0.05). This sexual
dimorphism is believed to be influenced by androgenic
effects on cranial suture biology during early
development, supporting the multifactorial etiology of
craniosynostosis involving genetic, hormonal, and
possibly environmental factors [14-16]. Whether
population-specific genetic or environmental factors
influence these sex-based differences in
craniosynostosis prevalence remains unknown and
warrants further investigation.

Although our study does mnot provide a
population-based incidence, the subtype distribution
corresponds with global reports from Europe, North
America, and Asia, where the prevalence ranges
between 3 and 7 per 10,000 live births [17-19]. For
example, studies from Finland report an incidence of 6.0
per 10,000, Norway 5.5 per 10,000, and Korea
approximately 3.5 to 4.5 per 10,000 [17-20]. Unlike in
North America and Australia - where an increasing
trend in metopic craniosynostosis has been observed
over recent decades - no temporal trend analyses have
yet been conducted in Kazakhstan [21]. Nevertheless,
our dataset showed a relatively stable annual number
of surgical cases over the three years from 2021 to 2023,
with minor fluctuations (Figure 1).

20 A

counts

2021

2022 2023
Year

Figure 1 — Annual distribution of craniosynostosis surgeries performed at the National Centre for Neurosurgery between
2021 and 2023
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While this observation does not allow for formal
trend analysis, it highlights the necessity of continuous
multicenter data collection to detect potential
epidemiological shifts in the future.

The regional analysis of patient origins, grouped
by macroregions, revealed notable geographical
disparities. The highest proportion of cases originated
from Southern Kazakhstan (38 cases; 39.6%), followed
by Western Kazakhstan (24 cases; 25.0%) and Central
Kazakhstan (22 cases; 22.9%). Fewer cases were
recorded from Northern Kazakhstan (7 cases; 7.3%) and
Eastern Kazakhstan (5 cases; 5.2%). The absence or low
number of patients from specific regions within these
macrozones likely reflects a combination of factors,
including disparities in diagnostic capabilities,
inconsistencies in referral pathways, the activity of
independent surgical centers not included in this study,
and varying levels of patient awareness. Additionally,
some patients may have sought treatment abroad,
contributing to underrepresentation in the dataset.

A statistically significant association between
craniosynostosis type and geographical region was
confirmed (x?=47.3; df = 20; p<0.001), indicating regional
variability in subtype distribution. However, this result
should be interpreted with caution given potential
referral biases and the single-center design of the study.
The current data emphasize the need for nationwide
coordination of diagnostic and surgical services, as well
as the establishment of a centralized registry for
congenital anomalies. The implementation of ICD-10
coding (Q75.0) could facilitate the extraction of cases
from existing health records, but without standardized
data collection and clinical verification, such analyses
remain limited in their epidemiological value.

This study has several important limitations. First,
its single-center retrospective design, based on data
from a tertiary care center in Astana, may introduce
referral bias and limit the generalizability of the
findings to the broader population of Kazakhstan. The
absence of patients from certain regions likely reflects
disparities in healthcare access, variations in diagnostic
capabilities, inconsistent referral practices, and the
activity of independent surgical centers not included in
this analysis. Moreover, some patients may have
received treatment abroad, further contributing to
incomplete national case capture.

5. Conclusions
This study offers a first systematic characterization
of the clinical and regional epidemiology of

Additionally, only first-time surgical cases were
included to avoid data duplication, which may
underestimate the overall clinical burden of
craniosynostosis. Despite regional attribution being
based on the patients' official place of residence,
variability in diagnostic criteria and referral pathways
could have influenced the observed distribution. The
lack of universally implemented prenatal and postnatal
screening programs likely delays the diagnosis of
milder or syndromic cases, further contributing to
underdiagnosis. However, the annual distribution of
surgical cases from 2021 to 2023 in our cohort appeared
relatively stable, without a clear increasing or
decreasing pattern. This underscores the importance of
future multicenter studies with broader temporal
coverage to assess possible epidemiological trends.
Additionally, the study did not account for regional
birth rates or population size, which limits the ability to
calculate prevalence rates and accurately compare
disease burden across regions. Finally, no formal
genetic or molecular testing was conducted, which
restricted the ability to establish genotype—phenotype
correlations in suspected syndromic cases.

The limited availability of prenatal and postnatal
screening programs in Kazakhstan may also contribute
to delayed diagnoses, particularly in remote or
underserved areas. While recent advances in perinatal
care and improved awareness among pediatric
specialists have enhanced early detection rates, these
efforts remain insufficient to alter the national
epidemiological profile significantly. Late diagnosis
may lead to suboptimal timing of surgical intervention,
potentially affecting neurodevelopmental outcomes.
These findings highlight the necessity for establishing a
multicenter, prospective registry that would enable
comprehensive  epidemiological surveillance of
craniosynostosis across Kazakhstan. Such a registry
would facilitate the development of evidence-based
screening programs, standardized treatment protocols,
and equitable access to specialized surgical care.

Addressing these challenges requires a nationwide
strategy  that emphasizes prenatal screening,
streamlined diagnostic services, the implementation of
a national congenital anomalies registry, and the
development of coordinated care pathways.

craniosynostosis in Kazakhstan, based on a single-
center surgical cohort. While the observed subtype
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distribution, male predominance, and regional
disparities align with international trends, they also
highlight specific challenges within the Kazakhstani
healthcare system - particularly concerning access to
early diagnosis, specialized care, and coordinated
referral pathways.

Given the single-center retrospective design, the
findings should be interpreted with caution, as they
may not fully capture the nationwide epidemiological
landscape. Nevertheless, the results underscore the
pressing need for establishing a multicenter,
prospective  registry to enable comprehensive
surveillance of craniosynostosis across Kazakhstan.
Such a registry would facilitate data integration, inform
health policy planning, and support the development of
standardized diagnostic and treatment protocols;
further
warranted to validate these findings on a national level.

consequently, multicenter studies are

Effectively addressing these challenges will
require a coordinated national strategy that includes the
implementation of prenatal and postnatal screening
programs, expansion of diagnostic and surgical
services, creation of multidisciplinary care pathways,

and development of a centralized congenital anomaly
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Tya OiTkeH Oac cyviek gepopmarnisizapbl OOMBIHINA YATTBIK TipKey KaxkeT 1ie? bip
OopTaabIKTa XYPrisiareH 96 >karaanabl Taajay Heri3iHAeri KAMHMKAaABIK KOPBITBIHADLAAP

Ceriroexos C.b. 1, KXamoaans A.K. 2, Oaenbait I'.V1. 3, Mycrapun X.A. 4

1 Aapirep neripoxupypr, bazaaap Helipoxupyprusicel 6eaiMieci, ¥ ATTBIK HEIIPOXUPYPIus opTaasirsl, Actana, Kazakcran
2 Nopirep-pesngent, Kimi nHpas3usAbK Hevipoxupyprus 6eaiMieci, ¥ ATTBIK HEMPOXMPYPINst OpTaabirsl, ActaHa, Kazakcran
3 basaaap HeIpOXUPYPIUsCh OoAiMINeciHiH MeHrepyici, ¥ATTHIK HelipoXupyprust opraasirbl, Acrana, Kasaxcran
4 Nopirep HeltpoXupypr-oTopuHoAapuHroaor, Kimi mHpasnsAbik Helipoxupyprust 6eaimineci, ¥ ATTBIK HEIPOXMPYPIVS OPTAABIFbL,

Acrana, Kasakcran

Tyiingeme

3eprreyain Makcatel: KasakcTangarbl Oip OpTaABIKTBHIH XUPYPIMAABIK JepeKTepiHe CylieHe OTBIPHII,
KPaHMOCHHOCTO3AbIH, KAMHMKAABIK >KoHe aliMaKTHIK SIUAEMUOAOTUAABLIK CUIIaTTaMalapblH CUIATTay, COHAAli-ak
YATTHIK TipkeaiM MeH OipikTipiareH Jepekrepdi >XmMHay KaeTTiriH kepcery. bya perpocnexTusti seprreyre 2021
KBLAABIH coyipi MeH 2023 >KblAABIH TaMBI3hI apaablfbiHAa ACTaHa KaAaChIHAAFbl ¥ ATTHIK HEIPOXUPYPTUS OPTaAbIFbIHAA
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KPaHMOCHHOCTO3 AMAarHO3bIMEH OTa >KacadfaH 96 IeAMaTpUsAABIK HayKac eHriziagi. KamHmkaawlk epekieaikrepi,
SKBIHBICTBIK apa KaTbIHACBl, OTa >KacaAFaH >Kachl >KoHe HayKacCTBIH TYPFBLABIKTEI Kepi (eHipi) OOJbIHIIA AepeKTep
TaadaHABL. /MarHO3 HelpoBM3yaAmsalus odicrepi (KOMIBIOTepAiK ToMorpadus, MarHUTHO-Pe30HaHCTBIK
ToMmorpadus1, Oac CyiieriH yAbTpaAbIObICTHIK 3€PTTEY) apKbLABI pacTaaAbl. EXiHII peTTik KpaHMOCMHOCTO3, TOABIK eMec
AepeKkTep HeMece KaiiTa >KacalfaH OTalap 3epTTey KypaMblHa KipMegi. EH >kui keszgeceTiHn Typi - carmrraabai
KpaHnocnHocTo3 (58,3%), KelliH KOpoHapablK (22,9%), Merommsaabnlk (9,4%) >xoHe Aambao0BuaTi (2,1%) Typaepi
tipkeareHn. Kemrik Tirictepain 6iticyi Tek OMKOpOHapABIK CHHOCTO3 TypiHge OGarikaaasl (8,3%). Ep GasazapabiH
OacbIMABIFBI TipKeadai (64,6%), Oya acipece carmrraaabl popmaga kepinic rarnrer. HaykacrapablH OackiM Kemmridirine
(68,8%) emipiHiH aaraIlIKbl >KBIABIHBIH iIliHAEe OTa >Kacaaabl. AMMaKTBHIK TalJay aiKbIH TeHCi3AiKTepaAi KepceTTi:
>KargaiiaapAabig eH ke yaeci Onrycrik Kasakcranra (39,6%) Tneciai, aa xeibip eHipaep myade TipkeamereH. JKbLa
CaliBIHFBI XXaFaaliaapabiH canbl 2021-2023 >kplagapbl caAbICTRIPMaAbl TypAe TYPakThl JdeHreiide Kaaapl. bya zeprrey
KasakcraHgaFbl KpaHMOCMHOCTO3ABIH, KAMHMKAABIK SIIMAEMUOAOTUAChIHA aAFAIIKbl KYPBIABIMABIK TaAAay YCBIHBII
oTHIp. JMarHocTMKajarbl KigipicTep, eHipapaablK TeHCi3AiKTep >KoHe OipbIHFail Jepekrep >KyleciHiH Goamays
aliKbIHAAAABL. ABTOpAap Tya OiTKeH aHOMaaAusadap OONBIHING YATTHIK TipKey >KyJeciH KYpPyABblH, CTaHiapTTadfaH
CKPMHUHITIK XaTTaMaJAapAbl €HIi3y4iH, COHAall-aK, AMarHOCTMKAa MEeH XUPYPTUAABIK KOMEKTIH KOAXKEeTiMA1AiriH
KeHeMTYyAiH MaHbI3ABLABIFBIH aTall ©Teai. ATaAMBIII IIapadap KpaHMOCKHOCTO30eH ayblpaThlH Dadalapra Jep KesiHae,
THIMA] JKoHe TeH KOAXeTiMAi MeANIIMHAaAbIK KOMeK KOpceTy YIIIiH aca MaHbI3Abl.

Tyitin  ce3aep: KpaHumocuHoctos, snuaemmoaorusa, Kasakcran, Tya OiTkeH aHoMmaaus, ©Oaaaaap
HepOXUPYPTUACH], TipKeAiM, AMarHOCTUKAABIK, KOAXKeTiMA1AiK.

Heo0xoamM a1 HallMOHAAbHBIN PETUCTP BPOKAEHHBIX YepenHbIX gedpopMariii?
Kaynandeckue BBIBOABI M3 OAHOLIEHTPOBOIO aHaan3a 96 cay4Jaes

Ceriroexos C.b. 1, Kamoaanna A.K. 2, Oaenbait I'.V1. 3, Mycrapun X.A. 4

1 Bpau-Heifpoxupypr, oTAeAeHne AeTcKoii Hertpoxupypruy, HannonaapHelit eHTp Helipoxupypruy, Acrana, Kasaxcran
2 Bpau-pesujeHT, oT4eAeHue MaAOMHBa3UBHOIN Helipoxupyprun, HarmmonaapHstit meHTp Helipoxupypruu, Acrana, Kasaxcran
3 3aBeAyroInii OTAeAeHMEM AETCKOI Helipoxupyprun, HaryoHnaasHsli 1ieHTp Helipoxupypruy, AcraHa, Kasaxcran
4 Heltpoxupypr-oToHeBp0o4Or, OTAeAeHIe MaAOMHBa3UBHOM Helipoxupyprun, Hanmonaapnsii nenTp neiipoxupyprun, Acrana, Kasaxcran

Pesiome

ITeap wmccaezoBaHMS: oOmNMCaTh KAWMHWYIECKME ¥ PerMOHAAbHBIE SIUAEMMOAOTMYECKUE XapaKTePUCTUKI
KpaHMOCHHOCTO3a B KaszaxcTraHe Ha OCHOBe AaHHBIX XMPYpPIMIecKOro HabAIOAeHUsI O4HOTO IIeHTpa, a TaKXKe 0O0CHOBaTh
HeoOXOAVIMOCTh CO3JaHIsI HallIOHA/ABHOTO PETUCTPa M MHTETPUPOBAHHOTO cOOpa AAHHEIX. B ®TO peTpocIeKTuBHOe
1ccae]0BaHIe BKAIOYEeHEI 96 JeTel], IepeHeCIINX XM Py Pprirdeckoe AedeHre KpaHMOCMHOCTO3a, IIPOIIe X AedeHne B
HanmonaarHoM nentpe Hevpoxupyprum (Acrana) B nepuos c¢ ampeas 2021 mo asrycr 2023 roga. boiamn
IIpOaHaAM3NPOBaHbl AaHHBIE IO KAMHUYECKMM ITOATUIIaM, IIOA0BOMY paclpeje]eHMIO, BO3PacTy IpU IIPOBeAeHNI
omepanuy I PerMoHy IIallMeHTOB. /MarHo3 NOATBEpKJ4aAcid MeTOJaMM HepoBM3yaaAmsanuy (KOMIIBIOTEpHas
ToMOrpadusl, MarHNTHO-pe3OHaHCHasl ToMorpadus, yAbTpa3ByKOBOe MccAeJ0BaHMe depera). VIckao9aancs caydam
BTOPUYHOTO KPaHMOCUHOCTO3a, HEIIOAHBIE 3alliCM ¥ TIOBTOpHBEIe omepanun. Hambozaee wacroit ¢popmoit 6v1a
CaruTTaAbHBIN KpaHuocnHocrod (58,3%), 3a HUM caeaoBaau KOpOHapHEIN (22,9%), mertormmdeckuir (9,4%) mu
AaM0A0BUAHBIN (2,1%) Tunel. MHOXeCTBeHHOe cpallleHue IIBOB IIPeACTaBA€HO JCKAIOUMTEeABHO OMKOPOHapPHBIM
cnHocTo30M (8,3%). OTMeueHO ITpeobaajanue MaabumnKos (64,6%), 0cOOeHHO TpU caruTTaabHOM popme. boabIIIMHCTEO
IanyeHToB (68,8%) OblaM IIpooIlepMpoBaHBl B TedeHNUe IIepBOrO Iroja >KM3HU. PermoHaapHBINN aHAaAU3 BBLIBIA
BBRIPaskeHHEBIe AVICIIPOIIOPUNI: HanOOoAbIlIee KOAMIECTBO cAydaes 3apeructpuposaso B IOxnom Kasaxcrane (39,6%), B
TO BpeM: KaK HEKOTOpbIe PeIMOHEI OblAM ITpeACTaBAeHbl C1abo 1AM OTCYyTCTBOBaAl. E>kerogHOe KOAMYeCTBO cAydaeB
OCTaBa/0Ch OTHOCUTEABHO CTadmAbHBIM B 2021-2023 rogax. JaHHOe MccAeioBaHUE IIpejcTaBAsieT COOON IepBoe
CTPYKTypMpPOBaHHOE OINCaHVe KAMHIIECKON SIMAeMIOAOT Y KPaHIOCHHOCTO3a B KazaxcraHe, BBLABASA 3a4€P>KKIU B
AVIaTHOCTUKE, perroHaAbHBle AycOalaHChl UM OTCYTCTBME €eAMHOV CUCTeMBl JaHHEIX. lloaydyeHHBIe pe3yabTaThl
II0A4epKUBaIOT CPOYHYIO HEOOXOAMMOCTD CO3JaHM HallMIOHaABHOTO Peryucrpa BPOKAEHHBIX aHOMaAuii, BHeAPEHII
CTaHAAPTHBIX CKPMHMHTOBBIX IIPOTOKOAOB M pacIIMpeHNs AOCTyIa K AMarHOCTUKE VI XMPYPIUIeCcKO IOMOIIN. DT
MepBI HeOOXOAMMBI 445 00ecIieyeHIsT CBOeBPeMeHHOTO, 9(PPEKTUBHOTO I CIIPaBeAAMBOIO Ae9eHNsI KPaHMOCHHOCTO3a
B Kazaxcrane.

KaioueBble caoBa: KpaHMOCMHOCTO3, smnmaeMmmosaormsa, Kasaxcran, BpoXaeHHas aHOMaAws, AeTcKasd
HeMPOXUPYPINs, PETUCTP, AMAaTHOCTIYECKasT AOCTYITHOCTb.
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